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Methods of Test for Plastics Sectional Committee, PCD 23

NATIONAL FOREWORD This Indian Standard which is identical with IS0 2577 : 1984 `Plastics - Thermosetting moulding materials- Determination of shrinkage', issued'by the International Organization for Standardization (ISO) was adopted by the Bureau of Indian Standards on the recommendation of the Methods of Test for Plastics Sectional Committee and approval of the Petroleum, Coal and Related Products Division Council. The text of IS0 standard has been approved as suitable for publication as Indian Standard without deviations. Certain conventions are, however, not identical to those used in Indian Standards. Attention is particularly drawn to the following: a) b) Wherever the words `International Standard' appear referring to this standard, they should be read as `Indian Standard'. Comma ( , ) has been used as a decimal marker while in Indian Standards, the current practice is to use point ( . ) as the decimal marker.

In this adopted standard reference appears to certain International Standards for which Indian Standards also exist. The corresponding Indian Standard which is to be substituted in its place is listed below along with its degree of equivalence for the edition indicated: International Standard IS0 291 Plastics - Standard atmosphere for conditioning and testing Corresponding Indian Standard IS 196 : 1966 Atmospheric conditions for testing ( revised ) Degree of Equivalence Technically Equivalent

For tropical countries like India, the standard temperature shall be taken as 27+2"C.
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PLASTICS - THERMOSElTlNG MOULDING MATERIALS - DETERMINATION OF SHRINKAGE
1 Scope and field
Standard

of application
specifies a method of of determining moulding

If required,

marks may be engraved in the mould near opposite of

ends of the specimen to facilitate the accurate measurement This International the moulding of moulded materials. These characteristics thermosetting manufacture. moulds, suitabilitv moulded of thermosetting of the are useful for the production and for checking knowledge is important material control of of of the of test the length of the cavity and the specimens. shrinkage and the shrinkage after heat treatment

specimens

thermosetting

NOTE - If multiple cavities are used with a positive mould, resulting variations in test specimen density may be sufficient to produce inconsistent shrinkage.

material Furthermore, materials

uniformity

4.2

Equipment,

suitable

for measuring

the lengths

of the

of the initial shrinkage for the construction for establishing manufacture for the

test specimen

and the corresponding

cavity of the mould to

within 0,02 mm.

and knowledge

of post-shrinkage dimensions.

moulding

pieces with accurate

4.3

Oven (for post-shrinkage

only).

2

Reference
Plastics Standard atmospheres for conditioning

5

Sampling
sample shall be taken until moulded from the moulding

IS0 291,

A representative without

and testing. IS0 295. Plastics thermosetting Compression moulding test specimens of

material and be kept at room temperature any conditioning,

in airtight containers, into test specimens.

materials.

6
6.1

Test specimens
The test specimen a) for compression shall be moulding bars of length 120 mm,

3

Definitions
of this International Standard, the following

For the purpose definitions apply

:
shrinkage

width b)

15 mm and thickness moulding x 120 mm -

10 mm

;

3.1

moulding

: The difference
cavity

in dimensions in which it was being at normal

for injection 120 mm

flat square plaques approxi-

between moulded,

a moulding

and the mould

mately

x 4 mm.

both the mould and the moulding when measured.

temperature

6.2
of a plastic product storage or use. after

The specimens shall be moulded to shape by compression or injection moulding using a mould with single or multiple cavities.

3.2

post-shrinkage

: Shrinkage

moulding,

during post-treatment,

7 4
4.1

Procedure
If not already known, measure the lengths of the cavities the engraved marks in the mould) to of 23 + 2 `YZ (IS0 291

Apparatus 7.1
Mould, press, etc.,
suitable for moulding the test for the distances between "atmosphere Record these shrinkage. 23"). measurements for use in the calculation of

specimens specified in clause 6. For compression moulding, a positive or a semi-positive mould with single or multiple cavities shall be used. under study. For injection moulding, the type of mould is

the nearest 0.02 mm at a temperature

1
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NOTE - From time to time, moulds should be checked for wear, etc. As an alternate to measuring directly the lengths of the cold moulds, the gauge for the moulds may be obtained very precisely by coldmoulding specimens from lead and measuring their lengths. NOTE - Post-shrinkage depends strongly on the time of exposure. Therefore the exposure time should be noted [see 8.2 and 9 f)l and should be specified in the specification for the material.

7.2

Mould at least two specimens from the sample to be tested, under the conditions given below. a) For compression moulding : Mould the specimens under the conditions of pressure, temperature, time, etc., specified in IS0 295 or in the relevant specification for the material. b) For injection moulding : Under study; to be added later.

At the end of the heating period, remove the test specimens from the oven and allow them to cool in a standard atmosphere of 23 + 2 OC and a relative humidity of 45 % to 55 % (IS0 291 "atmosphere 23/50") for at least 3 h. After the cooling period, measure the test specimens again, at a temperature of 23 + 2 OC (IS0 291 "atmosphere 23") to the nearest 0,02 mm, as specified in 7.5.

8 6.1

Expression of results

The moulding shrinkage MS) is given, as a percentage, by the formula

NOTE - In the case of those fibrous materials that are to be injectionmoulded as a plaque, at least four specimens should be tested.

MS=

Lo _ - Ll x
LO

100

After removal from the mould, allow the test specimens to cool to room temperature by placing them on a material with low thermal conductivity and under an appropriate load to avoid warping. Store them at a temperature of 23 f 2 T, and a relative humidity of 45 % to 55 % (IS0 291 "atmosphere 23/50") for between 16 and 72 h, or for such shorter time as can be shown to give the same test results.

7.3

where Lo is the length, in millimetres, of the dimension of the mould, determined as in 7.1; L, is the length, in millimetres, of the corresponding dimension measured on the test specimen according to 7.5.
NOTE - When shrinkage is being determined using injection-moulded plaques, LO and Lt are each the averages of two readings, measured in the same direction, taken 20 mm from the corners of the mould and the test specimen respectively.

7.4 Before measuring the lengths of the test specimens, place them on a flat surface or against a straight edge in order to determine any warp or distortion. Any test specimen that has a warp exceeding 1 % of its length shall be discarded. 7.5 For the determination of moulding shrinkage, measure, to the nearest 0.02 mm, the lengths of the bar specimens parallel to their major axis between obposite end faces or the distances between the gauge marks, at a temperature of 23 f 2 OC (IS0 291 "atmosphere 23"). Measurement of plaque specimens shall be made at distance of 20 mm from the corners, two measurements in the same direction.
NOTE - In order to measure the effect of orientation on the shrinkage of an injection-moulded specimen, shrinkages in two directions at right-angles (each of which is calculated from an average of two measurements in the same direction) are measured and calculated independently.

6.2

Post-shrinkage (PSI is given, as a percentage, by the formula
4 L, L2

PS4i3horfS16Bh

=

x

100

where L, is as defined in 8.1;

7.6

For the determination of post-shrinkage, place the test specimens, measured as described in 7.5, in an oven maintained at the temperature given below. Support the specimens to avoid deformation and in such a way that they are separated from each other. The heating temperatures shall be :

L2 is the length, in millimetres, of the same dimension of the test specimen, measured after heat treatment for 48 or 168 h according to 7.6.
NOTE - When post-shrinkage is being determined using injectionmoulded plaques, L2 is the average of two readings, measured in the same direction, taken 20 mm from the corners of the test specimen.

80 f 2 `Y for urea-formaldehyde moulding materials;
,ii'$g f 3 OCfor all other thermosetting moulding materials. ./_ . The-times of exposure shall be :

9

Test report

The test report shall include the following particulars : a) b) c) 2 reference to this International Standard; the grade and designation of the moulding material; the type of test specimen used (bar or plaque);

48 f 1 h for rapid determination; I". 5, `JI F$"`> 166 k 2 h for not mal determination.
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d) the method of moulding the specimens (compression or injection) and the moulding conditions; g) the moulding shrinkage (MS) and the post-shrinkage (PSa ,, and/or PSI, ,,I, as a percentage, including the individual values, the arithmetic mean and, for injectionmoulded plaques, the direction of measurement with respect to the direction of injection; h) the dates of moulding the test specimens, measurement of moulding shrinkage, post-shrinkage heat treatment, and measurement of post-shrinkage.

e) the number of test specimens discarded because of excessive warping; f) the conditions of heat treatment for the determination of post-shrinkage;
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